and adrenalin was 0.5 ng and 0.1 ng, respectively. The recovery rate of smaller A1 2 03 was approximately 50%. Only 3 ml of plasma was necessary for these measurements in duplicate. Another l ml of plasma was used for the measurements of maternal-fetal cortisol, aldosterone and I.R. insulin. Plasma cortisol was determined by a single antibody solid phase radioimmunoassay method using CEA-IRE-Sorin Cortisol · 125 I · RIA Kit. Plasma aldosterone was assayed by a radioimmunoassay without chromatography, using CEA-IRE-Sorin Aldosterone ' 3 H Kit. I.R. insulin was measured by a dextran charcoal method using CEA-IRE-Sorin · 12S I Kit, äs well. Cardiotocographic recordings were made by a Toitsu System Tocograph, PCS 260, on 55 pregnancies, and analyzed quantitatively by the dip area of SHELLEY and TIPTON [12] , the bradycardie residuelle of SUREAU [13] , the bradycardia index of KOMAROMY [8] , the prediction index of APGAR scores by SCHIFRIN and DAME [11] , and the index of fetal welfare by TIPTON and SHELLEY [15] . Mechanocardiographic analyses were made from fetal ECG, PCG and ultrasonogram stored on a TEAC data recorder, R-70A, and visualized on San-ei Visigraph, 5L31. Statistical analysis was made using a Computer, FACOM 230-25.
Results

Fetal and maternal hormonal levels
As shown on Tab. I, umbilical cord plasma concentrations of noradrenalin, adrenalin, cortisol, aldosterone and I.R. insulin were 78.3 ± 128.5 ng/dl, 8.2 ± 11.4 ng/dl, 33.8 ± 21.0 Mg/dl, 50.8 ± 25.1 ng/dl and 1.46 ± 1.64 mU/dl, respectively, in average. Maternal plasma concentrations of those were 17.0 ± 12.7 ng/dl, 9.3 ± 10.3 ng/dl. 56.8 ± 22.1 Mg/dl, 45.2 ± 20.7 ng/dl and 4.88 ± 6.62 mU/dl, respectively, indicating a remarkably higher level in nor-adrenalin concentrations in fetal blood. Those values in spontaneously delivered neonates whose APGAR scores were more than 8 are also shown on Tab. I. Tab. II demonstrates correlation coefficients between these hormonal concentrations. Fetal nor-adrenalin value was significantly (p < 0.01) correlated with fetal adrenalin and cortisol levels and maternal noradrenalin concentration. Fetal adrenal value was correlated with cortisol level (p < 0.01). Fetal cortisol concentration was also significantly (p < 0.01) correlated with fetal aldosterone and I.R. insulin, äs well äs, maternal cortisol value. Tab. III indicates fetal and maternal hormonal levels at a different concentration of umbilical Tab. L Plasma concentrations of nor-adrenalin, adrenalin, cortisol, aldosterone and immunoreactive insulin in maternal peripheral and umbilical cord venous blood.
Total
Spontaneously delivered neonates whose APGAR scores > 8 bradycardie residuelle and Komäromy index, while SCHIFRIN-DAME index, TIPTON-SHELLEY index, PEP and PEP/LVET decreased. Average PEP at delivery minus 30 minutes was 66 msec at 0-29 ng/dl of nor-adrenalin concentrations, being 44 msec at the concentrations more than 90 ng/dl.
ApGARscores
APGAR scores were significantly (p < 0.01) correlated with fetal plasma concentrations of nor-adrenalin, cortisol and aldosterone (Tab. VI). 3 Comment COMLINE and SILVER [5] reported that fetal chromaffin tissue in the adrenal medulla and sympathetic paraganglia produced a relatively larger proportion of total catecholamine content than in the adult. It has been suggested that nor-adrenalin concentration in the aortic paraganglia would be higher than in the adrenals. Noradrenalin contents in the heart, brain and other peripheral tissues were found to attain the adult level already at the second trimester (GREENBERG and LIND [6] ). Placental passage of catecholamine would be minimal, and the disappearance of nor-adrenalin from fetal circulations was found to be slower than in the adult (SAARIKOSKI [10] ). In response to asphyxia, nor-adrenalin would be mainly liberated from the chromaffin tissue under the influence of chemical and humoral stimulations (HERVONEN and KORKALA [7] ). Severe asphyxia might result in a considerable depletion of catecholamine contents in the adrenal and extraadrenal chromaffin tissues (CARMICHAEL [3] , BRUNDIN [2] ). The cardiovascular responses to hypoxia, such äs an increase in heart rate, blood pressure and cardiac Output äs well äs initial metabolic responses, such äs shown in Fig. l , are speculated to be associated with catecholamine releases.
Our results in this study clearly endorsed the above mentioned facts mainly evidenced by the animal experiments. In clinical situations, fetal adrenergic activities were assessed either by relatively insensitive urinary catecholamine excretion measurements or with estimation of circulating catecholamine levels by rather insensitive and non-specific methods. The development of sensitive high-performance liquid chromatography for the measurement of plasma catecholamine made these investigations possible with a relatively small | HYPOXIA | Fig. 1 [4] ). However, it was found in this study that the fetal catecholamine level was more correlated with cardiotocographic and mechanocardiographic parameters, Apgar scores, and umbilical cord blood biochemical profilings.
Summary
The purpose of this study was to investigate the plasma concentrations of nor-adrenalin and adrenalin in umbilical cord blood and their relations with other feto-maternal hormonal levels, fetal cardiotocographic and mechanocardiographic values, and umbilical ärterial blood biochemical profilings in pursuit of a better index which might closely relate to the stress of labor. A total of 70 high-risk pregnancies were studied. Plasma noradrenalin and adrenalin were measured by the THI method u sing ahigh-performance liquid chromatography. Radioimmunoassay of plasma cortisol, aldosterone and immunoreactive insulin were made. Cardiotocographic recordings were analyzed quantitatively by the dip area, bradycardie residuelie, KOMAROMY index, SCHIFRIN-DAME index and TIPTON-SHELLEY index. Mechanocardiogram was obtained from fetal ECG, PCG and ultrasonogram. Determinations of bloodgas and biochemical values were done using a bloodgas analyzer and enzymatic analysis. The following data were obtained. .7 mEq/L and 3.9 mM/L, respectively in average (Tab. VIII). In response to the stress of labor, nor-adrenalin would be liberated from the chromaffin tissue in fetal adrenal medulla and sympathetic paraganglia. As a result, initial fetal response in both cardiovascular and metabolic functions would be observed. However, when fetal plasma concentration of nor-adrenalin exceeded more than 90 ng/dl, possible harmful effects might be followed. Plasma concentration of nor-adrenalin in fetal circulation would be a better index of the intrapartum stress exerted on the fetus.
Keywoids: Adrenalin, aldosterone, anoxia, bloodgas, cardiotocography, cortisol, fetus, inechanocardiography, noradrenalin, stress. A la suite de cela on a observe une reaction foetale initiale dans les deux fonctions cardiovascularie et metabolique. Toutefois, des effets nocifs pourraient se produire quand la concentration de la nor-adrenaline dans le plasma foetal depasse 90 ng/dl' La concentration de la nor-adrenaline dans le plasma du sang foetal pourrait etre un meilleur index du stress intrapartum exerce sur le foet s.
Zusammenfassung
Mots-cles: Adrenaline, aldosterone, anoxie, cardiotocographie, cortisol, foet s, gaz sanguin, mecanocardiographie, nor-adrenaline, stress.
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